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(54) TRAN ■ , r . i i - ' ' V 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a model animal useful for elucidating 
action of PACAP to a pancreatic island in vivo. 
SOLUTION: The transgenic non-human mammal or its part comprises 
expressing a pituitary adenylate cyclase activated polypeptide by 
introduction of a pituitary adenylate cyclase activated polypeptide gene and 
developing diabetes mellitus by a gene manipulation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transgenic nonhuman mammal characterized by discovering 
this polypeptide by installation of a hypophysis adenylate-cyclase activation 
polypeptide gene, and showing the symptoms of diabetes mellitus by genetic 
manipulation, or its part. 

[Claim 2] The transgenic nonhuman mammal according to claim 1 which 
carries out the superfluous manifestation of the hypophysis 
adenylate-cyclase activation polypeptide by the pancreas, or its part. 
[Claim 3] The transgenic nonhuman mammal according to claim 1 or 2 
produced by crossing the transgenic nonhuman mammal which discovers this 
polypeptide by installation of a hypophysis adenylate-cyclase activation 
polypeptide gene, and the transgenic nonhuman mammal characterized by 
showing the symptoms of diabetes mellitus by genetic manipulation, or its 

[Claim 4] (1) Rather than the transgenic nonhuman mammal characterized by 
showing a plasma insulin value lower than the transgenic nonhuman mammal 
characterized by showing the symptoms of diabetes mellitus by genetic 
manipulation, and showing the symptoms of diabetes mellitus by; (2) genetic 
manipulation Rather than the transgenic nonhuman mammal characterized by 
the organ weight of the pancreas showing the symptoms of diabetes mellitus 
by; and/or (3) genetic manipulations greatly : by which the hypermorphos.s of 
pancreas Langerhans' islet (pancreatic islet) is controlled — a transgenic 
nonhuman mammal given in any of claims 1-3 which are characterized by 
things they are, or its part. 

[Claim 5] A transgenic nonhuman mammal or its part of publication for any ot 
claims 1-4 whose nonhuman mammal is a mouse their being 
[Claim 6] The screening approach of of the diabetic therapy agent and/or 
preventive which are characterized by using a nonhuman mammal given in 
any of claims 1-5 they are, or its part. 
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[Claim 7] Matter obtained by the screening approach according to claim 6. 
[Claim 8] The diabetic therapy agent and/or preventive which contain the 
matter obtained by the screening approach according to claim 6 as an active 
principle. 

[Claim 9] Drugs for the acceleration of playback of the pancreas tissue which 
contains the gene which carries out the code of a hypophysis 
adenylate-cyclase activation polypeptide or it as an active principle, or 
formation control of a pancreatic islet 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may 

not reflect the origina! precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a transgenic nonhuman 
mammal. This invention relates to the transgenic nonhuman mammal of the 
diabetes-mellitus onset model characterized by discovering this polypeptide 
by installation of a hypophysis adenylate-cyclase activation polypeptide gene 
more at a detail. This invention relates also to utilization of the gene which 
carries out the code of a hypophysis adenylate-cyclase activation 
polypeptide or it again. 
[0002] 

[Description of the Prior Art] A hypophysis adenylate-cyclase activation 
polypeptide (Pituitary adenylate cyclace-activating polypeptide;PACAP) With 
the neuropeptide belonging to secretin / glucagon / vasoactive intestinal 
polypeptide (VIP) family It is known that the physiological function will bear 
variegated roles, such as composition / secretion accommodation of a 
hypophysis and adrenaline, and differentiation, a growth promotion operation 
of a nerve cell and a sexual cell, (Hashimoto it **). Baba Myodo: The 
structure and the function of a neuro-peptide PACAP acceptor Ayumi of a 
separate volume and medicine, new expansion of 2001 or 7 times film 
penetration mold acceptor research 79-84 Hashimoto **, Baba Myodo. 
[0003] The thing of 10-14M for the glucose inductivity insulin secretion from 
a isolation pancreatic islet extremely promoted by low concentration is 
known by that a PACAP immunity positivity nerve projects on a pancreatic 
islet in the pancreas, that the manifestation of VPAC2 acceptor which shows 
compatibility comparable to PACAP to both PAC1 with high compatibility 
acceptor, and PACAP and VIP among PACAP acceptor subtypes is seen by 
the pancreas beta cell, and the list. Moreover, PACAP(s) are various cells, 
and since it has cytoprotection or an acceleration operation of differentiation 
or growth, it is predicted that such an operation is seen also in a pancreas 
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beta cell, 

[0004] However, since PACAP has various operations as mentioned above in 
the living body, in the) experiment investigated about the saccharometaboiism 
by PACAP administration, the interpretation of the result is complicated 
(Fiiipsson K, Pacini G, Scheurink AJ, Ahren B.:PACAP stimulates insulin 
secretion but inhibits insulin sensitivity in mice.Am J Physio! 1938 May 274(5 
Pt l):E834-42). 

[0005] Moreover, since still alternative !ow~molecular agonist does not exist 
in a PACAP signal system, the operation to the pancreatic islet of PACAP in 
in vivo has many points which are not clear. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention made it the 
technical problem which should be solved to provide solving the operation to 
the pancreatic islet of PACAP in in vivo with a useful model animal. This 
invention made it to utilize PACAP as drugs further the technical problem 
which should be solved by solving the operation to the pancreatic islet of 
PACAP in in vivo. 
[0007] 

[Means for Solving the Problem] an object [ investigate / PACAP / as for 
this invention persons / what kind of operation is shown in the pancreas / by 
in vivo / in advance of this invention ] — carrying out — the bottom of 
human insulin promoter control — the pancreas — the transgenic mouse 
(Tg/+) which carries out the superfluous manifestation of the PACAP 
specifically was produced, and it had found out that this mouse showed 
insulin secretion ability higher than the wild type (+/+) mouse of a brood. 
[0008] It aims at this invention persons investigating by in vivo what kind of 
operation PACAP shows in the pancreas of a diabetes-mellitus model animal 
further based on this knowledge, agouti yellow which shows the symptoms of 
obesity and diabetes mellitus in a prepotence format Are obtained by 
crossing with a mouse (Ay A) and a Tg/+ mouse. By analyzing the mouse 
(+/+, Tg/+, Ay/+ Tg/+:Ay/+) of four kinds of genotypes, it examined what 
kind of operation PACAP would exert on the saccharometaboiism in 
diabetes-mellitus symptoms. Furthermore, this invention persons added 
examination from histological analysis also about what kind of effect PACAP 
has on the gestalt of a pancreatic islet in diabetes-mellitus symptoms. 
[0009] this invention persons found out that pancreas weight was large and 
pancreatic islet weight was small compared with an Ay/+ mouse for the first 
time with the Tg/+:Ay/+ mouse this time as a result of the above-mentioned 
examination. This invention is completed based on these knowledge. 
[0010] That is, according to this invention, the transgenic nonhuman mammal 
characterized by discovering this polypeptide by installation of a hypophysis 
adenylate-cyclase activation polypeptide gene, and showing the symptoms of 
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diabetes mellitus by genetic manipulation or its part is offered, 
[001 1] The transgenic nonhun an mamma! which carries out the superfluous 
manifestation of the hypophysis adenylate-cyclase activation polypeptide by 
the pancreas according to the desirable mode of this invention, or its part; 
the transgenic nonhuman mammal produced by crossing the transgenic 
nonhuman mammal which discovers this polypeptide by installation of a 
hypophysis adenylate-cyclase activation polypeptide gene, and the 
transgenic nonhuman mammal characterized by showing the symptoms of 
diabetes mellitus by genetic manipulation, or its part; 
(1) A plasma insulin value lower than the transgenic nonhuman mammal 
characterized by showing the symptoms of diabetes mellitus by genetic 
manipulation is shown. (2) rather than the transgenic nonhuman mammal 
characterized by showing larger pancreas organ weight than the transgenic 
nonhuman mammal characterized by showing the symptoms of diabetes 
mellitus by genetic manipulation, and showing the symptoms of diabetes 
mellitus by; and/or (3) genetic manipulations the transgenic nonhuman 
mammal characterized by controlling the hypermorphosis of pancreas 
Langerhans' islet (pancreatic islet), or its part — the transgenic nonhuman 
mammal whose nonhuman mammal is a mouse at; list, or its part — : is 
offered. 

[0012] according to another side face of this invention — the above — the 
matter obtained by the screening approach of of the diabetic therapy agent 
and/or preventive which are characterized by using which nonhuman 
mammal or its part, and the screening approach concerned, and a list are 
provided with the diabetic therapy agent and/or the preventive which contain 
the matter obtained by the screening approach concerned as an active 
principle. According to still more nearly another side face of this invention, 
the drugs for the acceleration of playback of the pancreas tissue which 
contains the gene which carries out the code of a hypophysis 
adenylate-cyclase activation polypeptide or it as an active principle, or 
formation control of a pancreatic islet are offered. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained to a detail. 

(1) The transgenic nonhuman mammal of description this invention of the 
transgenic nonhuman mammal of this invention is characterized by 
discovering this polypeptide by installation of a hypophysis adenylate-cyclase 
activation polypeptide gene, and showing the symptoms of diabetes mellitus 
by genetic manipulation, and carries out the superfluous manifestation of the 
hypophysis adenylate-cyclase activation polypeptide by the pancreas by 
transgenics preferably. 

[0014] According to the desirable mode, the transgenic nonhuman mammal of 
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this invention is characterized more nearly especially than the transgenic 
nonhurnan mamma! characterized by showing the symptoms of diabetes 
meliitus by genetic manipulation by the abnormalities in structure of the 
pancreas including the hypermorphosis of a pancreatic islet being controlled. 
More specifically, "the abnormalities in structure of the pancreas including 
the hypermorphosis of a pancreatic islet being controlled" said on these 
descriptions means the condition which shows all the descriptions of the 
following any 1 or more [of - (3) ] and (1) desirable foHowingO) ~ (3). 

(1) A plasma insulin value lower than the transgenic nonhurnan mammal 
characterized by showing the symptoms of diabetes meliitus by genetic 
manipulation is shown.; 

(2) Rather than the transgenic nonhurnan mammal characterized by showing 
the symptoms of diabetes meliitus by genetic manipulation Rather than the 
transgenic nonhurnan mammal characterized by showing the symptoms of 
diabetes meliitus by; with the large organ weight of the pancreas, and/or (3) 
genetic manipulations : by which the hypermorphosis of pancreas 
Langerhans' islet (pancreatic islet) is controlled (that is, the number of the 
pancreatic islets in the unit pancreas area observed when the speculum of 
the thin-sectioning intercept is produced and carried out from the pancreas 
extracted from the transgenic nonhurnan mammal of this invention is 
decreasing) [0015] The "hypophysis adenylate-cyclase activation 
polypeptide gene" said on these descriptions is a gene which carries out the 
code of the hypophysis adenylate-cyclase activation polypeptide, and all the 
variant genes that have the same function as these genes in the hypophysis 
adenylate-cyclase activation polypeptide gene of mammalian and a list are 
included. 

[0016] As a peptide which promotes the adenylate SAIKU ball-race activity 
of a hypophysis, the hypophysis adenylate-cyclase activation polypeptide 
(PACAP) was isolated for the first time from sheep hypothalamus 
(Biochem.Biophys.Res.Commun.164, 567-574; (1989) Arimura, A.etal., 
Regul.Peptides 37, 287-303 (1992)). Although PACAP isolated at the 
beginning consisted of 38 amino acid residue (array number 1), it also 
became clear that PACAP which consists of ammo-terminus side 27 residue 
(array number 2) exists. 
[0017] 

(Array number 1) 

His-Ser-Asp-Gly-Ile Phe Thr Asp Ser Tyr-Ser-Arg-Tyr-Arg-Lys Gin 1 5 10 
15Met Ala Val Lys Lys Tyr Leu Ala Ala Val-Leu-Gly-Lys-Arg Tyr Lys 20 25 
30Gln-Arg-Val Lys Asn Lys-NH2 35 [0018] 
(Array number 2) 

His Ser Asp Gly He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 1 5 10 15 
Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu~NH2 20 25 [0019] Both 
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adenylate-cyclase activation ability is almost equivalent, and the former 
(array number 1) is called PACAP38, and it is calling the latter (array number 
2) PACAP27. It is shown clearly that PACAP which furthermore has the 
completely same structure as a sheep also in Homo sapiens is discovered, 
and it is suggested that it is the important peptide saved over the seed, 
[0020] In this invention, the variant gene of a hypophysis adenylate-cyclase 
activation polypeptide gene can also be used. A variant gene means what 
variation (for example, mutation etc.) produced in the DNA array of a 
hypophysis adenylate-cyclase activation polypeptide gene, and, specifically, 
the gene in which a part of base sequence in this gene suffered a loss, the 
gene by which a part of base sequence of this gene was permuted by other 
base sequences, the gene by which other base sequences were inserted in 
this a part of gene can be used. Although especially the number of the bases 
suffered [ a loss ] for which, permuted or added is not limited, generally it is 
about one to six pieces more preferably about 15 pieces in 1 about 50 pieces 
from 1 . By the deficit, the permutation, or addition of such a base sequence, 
in the amino acid sequence of a hypophysis adenylate-cyclase activation 
polypeptide, there is no 1 preferably and about five the deficits, the 
permutations, or addition of 1 or about two amino acid will arise more 
preferably. In addition, it is desirable to use what is carrying out the code of 
the polypeptide which has a function equivalent to the hypophysis 
adenylate-cyclase activation polypeptide of a natural mold as these variant 
genes. 

[0021] With the "hypophysis adenylate-cyclase activation polypeptide gene" 
said on these descriptions, it has the largest semantics that includes not only 
the hypophysis adenylate-cyclase activation polypeptide gene of a natural 
mold but all the variant genes that were described above. 
[0022] As a hypophysis adenylate-cyclase activation polypeptide gene used 
by this invention, if it is a mouse hypophysis adenylate-cyclase activation 
polypeptide gene and the gene of the mammalian origins which have 
homology, such as a rat and a rabbit, the thing of arbitration can be used. 
The hypophysis adenylate-cyclase activation polypeptide gene is well-known 
(Yamamoto K, Hashimoto H, Hagihara N, Nishino A, Fujita T, Matsuda T, Baba 
A.CIoning and characterization of the mouse pituitary adenylate 
cyclase-activating polypeptide (PACAP) gene.Gene.1998, 21 1(1):63-9). 
Moreover, it can also isolate with a conventional method by designing a 
suitable probe or a suitable primer based on the information on the amino 
acid sequence indicated for the array numbers 1 and 2 of an array table, and 
screening a suitable cDNA library. 

[0023] (2) Especially the production approach of the transgenic nonhuman 
mammal of production this invention of the transgenic nonhuman mammal of 
this invention is producible by, for example, crossing the transgenic 
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nonhuman mammal which discovers this polypeptide by installation of a 
hypophysis adenylate-cyclase activation polypeptide gene, and the 
transgenic nonhuman mammal characterized by showing the symptoms of 
diabetes mellitus by genetic manipulation, although not limited, 
[0024] (A) Explain the production approach of the transgenic nonhuman 
mammal which discovers this polypeptide by installation of transgenic 
nonhuman mammal point ** which introduced the hypophysis 
adenylate-cyclase activation polypeptide gene, and a hypophysis 
adenylate-cyclase activation polypeptide gene. 

[0025] It is desirable to use the recombination gene which connected the 
above-mentioned hypophysis adenylate-cyclase activation polypeptide gene 
with the lower stream of a river of the suitable promoter for mammalians as 
an introductory gene used for production of a transgenic nonhuman mammal. 
A poly A signal can be connected with the lower stream of a river of the 
hypophysis adenylate-cyclase activation polypeptide gene concerned by 
request 

[0026] Although especially the class of the promoter for mammalians and 
poly A signal which are used for construction of an introductory gene is not 
restricted, the promoter of a virus (example, cytomegalovirus, MORONI 
leukemia virus, JC virus, milk oncogenic virus, etc.) origin gene promoter, 
various mammalians (an example, Homo sapiens, a rabbit, a dog, a cat, a 
guinea pig, a hamster, a rat, mouse, etc.), and the birds (example, fowl, etc.) 
origin etc. is used, for example. 

[0027] As a promoter of each mammalian and the birds origin For example, 
an insulin, albumin, endothelin, osteocalcin, Muscle creatine kinase, a collagen 
I-beam, and II mold, A cyclic AMP dependence protein kinase beta subunit 
(The Journal of Biological Chemistry, Vol.271, No.3, p.1 638-1 644, 1996), An 
atrium natriuresis sex factor, a dopamine-beta-hydroxylase, Neurofilament 
light chain () [ The Journal ] of Biological Chemistry, VoL270, No.43, 
p.25739~25745, 1995, and ** Vol.272, No.40, and pp25112- 25120 and 1997 
— Metallothionein, METARO protease 1 organization inhibitor, a smooth 
muscle alpha actin, Promoters, such as polypeptide chain elongation factor 
1 alpha (EF-1 alpha), beta actin, alpha and beta myosin heavy chain, myosin 
light chains 1 and 2, myelin basic protein, a blood serum amyloid P 
component, and renin, are used. Especially the thing for which the insulin (for 
example, human insulin) promoter who can carry out a high manifestation by 
the pancreas in this invention also in these is used is suitable. 
[0028] Furthermore, a terminator required for hypophysis adenylate-cyclase 
activation polypeptide gene expression may be connected with the 
recombination gene used by this invention. In a transgenic animal, this 
terminator is used as an array (the so-called poly A) which ends the imprint 
of messenger RNA made into the object, and the array of each gene of the 
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virus origin, various mammalians, or the birds origin can use it. Specifically, 
SV40 TAMINETA of a simian virus etc. is used. In addition, the splicing signal 
of a known gene and an enhancer field can be connected in order to carry 
out the high manifestation of the hypophysis adenylate-cyclase activation 
polypeptide gene further. Furthermore, it is also possible to connect a part of 
intron of an eukaryote gene with 5' upstream of promoterregion on 3' lower 
stream of a river of between promoterregion and a translation field or a 
translation field. 

[0029] If the hypophysis adenylate-cyclase activation polypeptide gene 
included in the above-mentioned introductory gene is discovered by 
intracellular [, such as a fertilized egg, ], a hypophysis adenylate-cyclase 
activation polypeptide gene will come to be produced by intracellular. 
[0030] The transgenic nonhuman mammal which discovers this polypeptide 
by installation of a hypophysis adenylate-cyclase activation polypeptide gene 
can introduce a hypophysis adenylate-cyclase activation polypeptide gene 
into the fertilized egg of a nonhuman mammal, can transplant the fertilized 
egg concerned to a pseudopregnancy feminity nonhuman mammal, and can 
produce it by making it give birth to the nonhuman mammal into which the 
hypophysis adenylate-cyclase activation polypeptide gene was introduced 
from the nonhuman mammal concerned. 

[0031] As a nonhuman mammal, although a fowl besides rodents, such as a 
mouse, a hamster, a guinea pig, a rat, and a rabbit, a dog, a cat, a goat, a 
sheep, a cow, Buta, an ape, etc. can be used for example, it sees from 
viewpoints, such as simplicity of production, training, and an activity, rodents, 
such as a mouse, a hamster, a guinea pig, a rat, and a rabbit, are desirable, 
and a mouse is the most desirable also in it 

[0032] The transgenic nonhuman mammal used by this invention is created 
when a germinal cell, and a reproductive cell or a somatic cell introduces the 
recombination gene which contains the hypophysis adenylate-cyclase 
activation polypeptide gene of foreignness in the ancestor of a nonhuman 
mammal or this animal in the phase (and generally [ in the phase / Preferably 
/ of a single cell or an amphicytula ] 8 cell terms or before) of an 
embryogenesis. Construction of the recombination gene containing a 
hypophysis adenylate-cyclase activation polypeptide gene is as having 
described above, 

[0033] Installation of the hypophysis adenylate-cyclase activation 
polypeptide gene in an amphicytula phase is performed so that it may exist in 
all the germinal cells of object mammalian, and somatic cells and may be 
maintained. In the germinal cell of the creation animal after transgenics, as 
for a hypophysis adenylate-cyclase activation polypeptide gene existing, all 
the progenies of a creation animal mean that a hypophysis adenylate-cyclase 
activation polypeptide gene exists in all the germinal cell and somatic cells. 
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The descendant of this kind that inherited, the gene of animal has a 
hypophysis adenylate-cyclase activation polypeptide gene in all that germinal 
cell and somatic ceils. 

[0034] The transgenic animal of this invention can check holding a gene to 
stability by mating, and passage breeding can be carried out in the usual 
breeding environment as the gene possession animal concerned. The 
homozygote anima! which has an introductory gene in both homologues can 
be acquired, and by crossing the animal of this sex, a propagation passage 
can be carried out so that all descendants may have this gene superfluously. 
In order to identify a hypophysis adenylate-cyclase activation polypeptide 
gene expression part, hypophysis adenylate-cyclase activation polypeptide 
gene expression is observable on each level of an individual, an organ, an 
organization, and a cell. Moreover, it is also possible to measure extent of the 
manifestation with the enzyme immunoassay using the antibody of a 
hypophysis adenylate-cyclase activation polypeptide. 
[0035] The case where a transgenic nonhuman mammal is a transgenic 
mouse is hereafter mentioned as an example, and it explains concretely. 
After building the introductory gene which contains cDNA which carries out 
the code of the hypophysis adenylate-cyclase activation polypeptide on a 
promoter's lower stream of a river, carrying out the microinjection of this 
introductory gene to the male pronucleus of a mouse fertilized egg and 
cultivating the obtained ootid, it can transplant to the uterine tube of a 
pseudopregnancy feminity mouse, and a transgenic mouse can be produced 
by breeding a transplanted animal after that and choosing the ** mouse 
which has said cDNA from the produced ** mouse. The thing of arbitration 
can be used if it is obtained as a fertilized egg of the above-mentioned 
mouse by mating of the mouse originating in C57BL [ 129/sv and ]/6, 
BALB/c, C3H, SJL/Wt, etc., for example. 

[0036] Moreover, 100 to 3000 molecule is suitable for the number of the 
introductory genes to pour in per fertilized egg. And selection of the ** 
mouse which has cDNA can be performed again by the dot hybridization 
method which uses as a probe the hypophysis adenylate-cyclase activation 
polypeptide gene which extracted and introduced DNAfrom the tail of a 
mouse etc., the PCR method using a specific primer, etc. 
[0037] (B) Explain the transgenic nonhuman mammal characterized by 
showing the symptoms of diabetes mellitus by the genetic manipulation used 
for production of the transgenic nonhuman mammal characterized by showing 
the symptoms of diabetes mellitus by genetic manipulation, next the 
transgenic nonhuman mammal of this invention. 

[0038] The diabetes mellitus which is the various metabolic errors centering 
on the disorders of carbohydrate metabolism caused by relative or absolute 
lack of an insulin operation is roughly classified into two, insulin dependent 
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diabetes mellitus (Fbeam: IDDM) and insulin non-dependency diabetes 
mellitus (II mold: NIDDM). Destruction of a beta-cell of islet advanced by the 
autoimmunity-rnechanism, and the symptoms of insulin dependent diabetes 
mellitus were shown by causing insulin secretion lowering, and on the other 
hand, the insulin resistance by obesity joined disposition of the insulin 
resistance in hereditary insulin secretion lowering and hereditary skeletal 
muscle, insulin non-dependency diabetes mellitus resulted in the onset, and 
this insulin non-dependency diabetes mellitus forms 95% or more of all 
diabetes mellitus. 

[0039] As diabetes mellitus which the cause understands on current and 
gene level, there is diabetes mellitus by insulin unusual **, the insulin 
receptor abnormality, glucokinase ************ (M0DY2), and the 
abnormalities in a mitochondrial DNA etc., and the location on the 
chromosome of the gene of M0DY1, M0DY3, NIDDM1, and NIDDM2 is 
mapped by chain analysis. The transgenic animal model of the 
diabetes-mellitus model mouse (KKAy mouse; available from Japanese Clare) 
produced by introducing an obesity gene Ay gene into KK mouse as a 
diabetes-mellitus model animal on the other hand, a NOD (non-obese 
diabetic) mouse, the diabetes-mellitus generating transgenic mouse which 
introduced into the mouse the diabetes-mellitus developmental genetics 
which has thermal shock protein 70 gene combined with a human insulin gene 
promoter's lower stream of a river, and II mold diabetes mellitus etc. is 
proposed. 

[0040] In this invention, if it is the transgenic nonhuman mammal 
characterized by showing the symptoms of diabetes mellitus by genetic 
manipulation which was described above, the thing of arbitration can be used. 
Also in these, especially a desirable thing is the diabetes-mellitus model 
mouse (KKAy mouse; available from Japanese Clare) produced by introducing 
an obesity gene Ay gene into KK mouse. Moreover, it may newly produce by 
the approach according to the approach which described above the 
transgenic nonhuman mammal characterized by showing the symptoms of 
diabetes mellitus by genetic manipulation on these descriptions, and it may 
be used. 

[0041] In this invention, the transgenic nonhuman mammal characterized by 
discovering this polypeptide by installation of a hypophysis adenylate-cyclase 
activation polypeptide gene, and showing the symptoms of diabetes mellitus 
by genetic manipulation is producible by crossing the transgenic nonhuman 
mammal which discovers this polypeptide by installation of a hypophysis 
adenylate-cyclase activation polypeptide gene, and the transgenic nonhuman 
mammal characterized by showing the symptoms of diabetes mellitus by 
genetic manipulation. 

[0042] The transgenic nonhuman mammal of this invention is characterized 



9/22 



2006/11/27 20:24 



JP,2003-304778,A [DETAILED DESCRIPTION] http://www4Jpdl.ncipi.goJp/cgi-bin/tran^web^cgLejje 

by showing the symptoms of diabetes mellitus, and is a model available to the 
screening trial of a diabetic remedy or preventive, and is useful also in areas 
of research, such as a break through of diabetic developmental mechanics, at 
the same time it carries out the superfluous manifestation of the hypophysis 
adenylate-cyclase activation polypeptide. 
[0043] Moreover, as some transgenic nonhuman mammals of 
above-mentioned this invention, a head besides the cell of a nonhuman 
mammal, an intracellular organelle, an organization, and an organ, a finger, a 
hand, a guide peg, an abdomen, a tail, etc. are mentioned, and these also all 
belong within the limits of this invention. 

[0044] (3) While the therapy of the diabetes mellitus by screening this 
invention of a diabetic therapy agent and/or preventive and/or the screening 
approach of preventive carry out the superfluous manifestation of the 
hypophysis adenylate-cyclase activation polypeptide, they can perform 
showing the symptoms of diabetes mellitus using the transgenic nonhuman 
mammal by which it is characterized. That is, the diabetes-mellitus curative 
effect and preventive effect of this specimen material can be evaluated by 
medicating the transgenic nonhuman mammals (for example, transgenic 
mouse etc.) of the diabetes-mellitus onset nature of this invention with a 
specimen material, measuring the blood sugar level of the blood which 
collected blood from the urine sugar value of the urine obtained from this 
transgenic nonhuman mammal, the root or a tail of an eyeball, etc., or 
examining the survival rate of the animal concerned. Or the diabetes-mellitus 
curative effect and preventive effect of this specimen material can also be 
evaluated by medicating the transgenic nonhuman mammal of this invention 
with an examined substance, and analyzing the manifestation condition of the 
hypophysis adenylate-cyclase activation polypeptide after administration, and 
a moving state in the living body again. 

[0045] That is, by using the transgenic nonhuman mammal of this invention, it 
is possible to evaluate the curative effect and preventive effect of diabetes 
mellitus or those complication, and the transgenic nonhuman mammal of this 
invention can be used as a diabetic symptoms assessment model animal For 
example, it is also possible to judge these symptoms recovery and critical 
extent, and to consider the therapy approach of this disease using the 
transgenic nonhuman mammal of this invention. 

[0046] By using the transgenic nonhuman mammal of this invention, the 
superfluous manifestation of a hypophysis adenylate-cyclase activation 
polypeptide is able to examine whether improvement effects, such as the 
above-mentioned disease, can be demonstrated, and the mechanism of these 
diseases can be solved further again. 

[0047] As an examined substance with which the screening approach of this 
invention is presented, a peptide, protein, a nonpeptidic compound, a 
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synthetic compound, a fermentation product; a cell extract, a vegetable 
^ 'trail an: os^ - <tr > etc iv l -ritioned, and these 

compounds may be new compounds and may be well-known compounds, for 
example, Moreover, libraries containing many molecules, such as a peptide 
library and a compound library, can also be used as an examined substance. 
[0048] As an approach of medicating the transgenic nonhuman mammal of 
this invention with an examined substance, internal use, an intravenous 
injection, etc. are used, for example. Moreover, the dose of an examined 
substance can be suitably chosen in accordance with the property of a 
medication method and an examined substance etc. In the screening 
approach of this invention, when the urine sugar value and the blood sugar 
level in this transgenic nonhuman mammal decrease when the transgenic 
nonhuman mammal of this invention is medicated with an examined 
substance, or a survival rate improves, this examined substance can be 
chosen as matter which has a preventive effect or a curative effect to 
diabetes mellitus. 

[0049] since the matter obtained using the screening approach of this 
invention is matter chosen from the above-mentioned examined substance 
and it has prevention and a curative effect to diabetes mellitus, diabetes 
mellitus is received — safe — low — it can be used as remedies, such as 
toxic therapy, preventive, etc. Furthermore, the compound guided from the 
matter obtained by the above-mentioned screening can be similarly used as 
a remedy. The matter obtained by this screening approach has the desirable 
acid addition salt which the salt may be formed, and a salt with an acid (for 
example, an inorganic acid, an organic acid) or a base (for example, alkali 
metal) permitted physiologically is used as a salt of this matter, and is 
especially permitted physiologically. 

[0050] As a salt, a salt with an inorganic acid (for example, a hydrochloric 
acid, a phosphoric acid, a hydrobromic acid, a sulfuric acid) or a salt with an 
organic acid (for example, an acetic acid, a formic acid, a propionic acid, a 
fumaric acid, a maleic acid, a succinic acid, a tartaric acid, a citric acid, a 
malic acid, oxalic acid, a benzoic acid, methansulfonic acid, benzenesulfonic 
acid) is used, for example. 

[0051] The matter obtained by this screening approach can be parenteraily 
used in the form of injections, such as water, an axenic solution with the 
other liquid which can be permitted pharmacologically, or a suspension agent, 
in taking orally as the tablet and capsule which gave glycocalyx if needed, 
elixirs, a microcapsule agent, etc. 

[0052] For example, pharmaceutical preparation can be manufactured by 
mixing with this matter together with the support permitted physiologically, a 
flavor agent, an excipient, a vehicle, antiseptics, a stabilizer, a binder, etc. As 
an additive which can mix with a tablet, a capsule, etc., a flavor agent like 
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plumping agents, such as gelatin, corn starch, tragacanth, a binder like gum 
arabic, an excipient like a crystalline cellulose, corn starch, gelatin, and an 
alginic acid, lubricant like magnesium stearate, cane sugar; a lactose or a 
sweetening agent like saccharin, peppermint, a dirt mono-oil, or a cherry etc. 
is used, for example. The sterile constituent for injection can prescribe 
natural appearance vegetable oil, such as an active substance in a vehicle 
like water for injection, sesame oii, and coconut oil, etc. according to a 
conventional method, such as making it dissolve or suspend etc. As aquosity 
liquid for injection, the isotonic solutions (for example, D-sorbitol, 
D-mannitol, a sodium chloride, etc) containing the adjuvant of a physiological 
saline, grape sugar, or others etc. are used, for example, and a suitable 
soiubilizing agent (for example, ethanol), for example, alcohol, polyalcohol (for 
example, propylene glycol, a polyethylene glycol), a nonionic surfactant (for 
example, polysorbate 80 TM, HCO-50), etc. can also be used together. As 
oily liquid, sesame oil, soybean oil, etc. are used and benzyl benzoate, benzyl 
alcohol, etc. which are a soiubilizing agent may be used together, for example. 

[0053] Moreover, a buffer (for example, a phosphate buffer, the sodium 
acetate buffer solution), aponia-ized agents (for example, a benzalkonium 
chloride, procaine hydrochloride, etc.), stabilizers (for example, a human 
serum albumin, a polyethylene glycol, etc.), preservatives (for example, benzyl 
alcohol, a phenol, etc.), an antioxidant, etc. may be blended with an 
above-mentioned diabetic therapy agent and/or preventive. 
[0054] Thus, the pharmaceutical preparation obtained is safe, and since it is 
low toxicity, a medicine can be prescribed for the patient to Homo sapiens or 
mammalian, for example. Although it is different with the administration root 
an object disease and for administration etc., generally the dose of this 
matter prescribes preferably about 0.1-100mg of about 1.0~50mg of these 
compounds for the patient per day in an adult, for example, when 
administering orally. When prescribing a medicine for the patient parenterally, 
the 1-time dose of this compound changes with object diseases for 
administration etc., but when usually medicating an adult in the form of 
injections, about about 0.01~100mg about about 0.1~50mg is preferably 
prescribed for the patient for this compound by the intravenous injection per 
day, for example. 

[0055] (4) The physiological function of the drugs hypophysis 
adenylate-cyclase activation polypeptide (PACAP) using the gene which 
carries out the code of a hypophysis adenylate-cyclase activation 
polypeptide or it changes with existence parts and is various. Various things, 
such as acceleration of secretion of GH, AGTH, PRL, and LH, production of 
cAMP in adrenal medulla pheochromocytoma origin cell PC12h and 
acceleration of neural spine expanding, acceleration of production of the 
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interieukin -6 in a hypophysis cultured cell, and acceleration of cAMP 
production in rat astrocytic primary culture, acceleration of a nerve eel! 
death inhibition operation in the acceleration of production of cAMP and the 
rat hypophysis super fusion method in a rat hypophysis primary culture cell, 
are reported as an operation of PACAP until now. 

[0056] That a PACAP immunity positivity nerve projects on a pancreatic islet 
in the pancreas, the manifestation of VPAC2 acceptor which shows 
compatibility comparable to PACAP to both PAC1 with high compatibility 
acceptor, and PACAP and VIP among PACAP acceptor subtypes being seen 
by the pancreas beta cell, and the thing of 10-14M for the glucose 
inductivity insulin secretion from a isolation pancreatic islet extremely 
promoted by low concentration are known. Moreover, PACAP(s) are various 
cells, and since it has cytoprotection or differentiation, and an acceleration 
operation of growth, it is predicted that such an operation is seen also in a 
pancreas beta cell. However, the operation to the pancreatic islet of PACAP 
in in vivo had many points which are not clear. 

[0057] this invention persons discover this polypeptide by installation of a 
hypophysis adenylate-cyclase activation polypeptide gene under the 
situation of having described above. And the transgenic nonhuman mammal 
characterized by showing the symptoms of diabetes meliitus by genetic 
manipulation is used. By carrying out the superfluous manifestation of the 
place and hypophysis adenylate-cyclase activation polypeptide which 
examined what kind of operation a hypophysis adenylate-cyclase activation 
polypeptide would exert on the saccharometabolism in diabetes-mellitus 
symptoms in a body The organ weight of the pancreas became large and it 
found out that the hypermorphosis of a pancreatic islet was controlled for 
the first time. 

[0058] That is, it newly became clear by carrying out the superfluous 
manifestation of the hypophysis adenylate-cyclase activation polypeptide in 
a diabetic's body that growth of the pancreas could be promoted this time. 
[0059] Therefore, according to this invention, the drugs for the acceleration 
of playback of the pancreas tissue which contains a hypophysis 
adenylate-cyclase activation polypeptide as an active principle, or formation 
control of a pancreatic islet are offered. With the hypophysis 
adenylate-cyclase activation polypeptide said here, it has not only the 
hypophysis adenylate-cyclase activation polypeptide of a natural mold but 
the largest semantics that includes all the variants that carried out the 
account of this description Nakagami. 

[0060] As a mammals animal which can be treated with the drugs of this 
invention, a cow, Buta, a sheep, an ape, a dog, a cat, rodent animals (for 
example, laboratory animal etc.), Homo sapiens, etc. are mentioned, for 
example. As a hypophysis adenylate-cyclase activation polypeptide, 
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PACAP38, PACAP27, those variants, analogs (analog), such agonists 
(agonist), etc. can be used. PACAP38, PAGAP27, those variants, analogs 
(analog), and such agonists (agonist) can be manufactured by the well-known 
approach to this contractor, 

[0061] When manufacturing a hypophysis adenylate-cyclase activation 
polypeptide by chemosynthesis, it can compound with the conventional 
method means of composition of a peptide, for example, an azide method, the 
acid chloride method, an acid-anhydride method, a mixed acid anhydride 
method, and DOC — law, the activity ester method, the KARUBO imidazole 
method, an oxidation reduction method, etc. are mentioned. Moreover, the 
composition can apply both a solid phase synthesis method and a liquid 
phase synthesis method. That is, condensation of the amino acid and residual 
part which can constitute a peptide or its salt is carried out, and when a 
product has a protective group, the peptide made into the object or its salt 
can be compounded by being desorbed from a protective group. They are the 
foundation of peptide synthesis and an experiment besides M and 
M AOndetti, [, for example, Bodanszky, which may use the condensation 
approach and which technique well-known as desorption of a protective 
group, PeptideSynthesis, Interscience Publishers, New York (1966), 
Schroeder and Luebke, The Peptide, AcademicPress, New York (1965), and 
Izumi store Nobuo, Maruzen (1975), etc. Reference] 
[0062] After a reaction can refine the peptide made into the object, or its 
salt by combining the usual purification method, for example, solvent 
extraction, distillation, a column chromatography, liquid chromatography, 
recrystallization, etc. 

[0063] The approach of rearranging the amino acid sequence of the peptide 
concerned in hosts, such as a microbial cell, a plant cell, and an animal cell, 
as the another manufacture approach of a hypophysis adenylate-cyclase 
activation polypeptide using the gene which carries out a code by the gene 
engineering-technique, and producing as protein (peptide) is mentioned. The 
obtained rough synthetic peptide can be refined using the means used for 
usual protein or peptide purification, such as gel filtration, an opposite phase 
HPLC, and ion exchange column purification. 

[0064] A hypophysis adenylate-cyclase activation polypeptide is the form 
which various kinds of solid supports which come out as it is or are regularly 
used with pharmaceutical preparation, liquid support, an emulsification 
dispersant, etc. were made to contain, and can be used as drugs for 
promoting the drugs for controlling formation of the pancreatic islet in a 
diabetic or the patient of diseases of pancreas (for example, pancreatitis, 
acceleration of pancreas playback after focus extraction of a pancreatic 
cancer, etc.), and the rebirth of a pancreatic tissue. A hypophysis 
adenylate-cyclase activation polypeptide with the gestalt of a remedy 
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constituent In using it as drugs for promoting the drugs for controlling 
formation of the pancreatic islet in a diabetic or the patient of diseases of 
pancreas (for example, pancreatitis, acceleration of pancreas playback after 
focus extraction of a pancreatic cancer, etc.), and the rebirth of a pancreatic 
tissue The formulation can be suitably chosen according to the purpose of 
use or the object for an activity, for example, can be used with gestaiten, 
such as a tablet, a pili, powder, liquids and solutions, suspension, an emulsion, 
a granule, a capsule, suppositories, and injections (liquids and solutions, 
suspension, etc.). 

[0065] moreover, as support used on the occasion of tablet formation For 
example, a lactose, white soft sugar, a sodium chloride, grape sugar, a urea, 
starch, calcium carbide, The starch in which excipients, such as a kaolin, 
crystalline cellulose, and a silicic acid, water, or alcohols was included, 
Gelatin, carboxymethylcellulose sodium (CMC-Na), Methyl cellulose (MC), 
hydroxypropylcellulose (HPC), The hydroxypropyl methyicellulose (HPMC), 
calcium phosphate, Binders, such as a polyvinyl pyrrolidone, desiccation 
starch, agar pulveratum, the end of a laminaran, A sodium 
hydrogencarbonate, a calcium carbonate, and polyoxyethylene sorbitan fatty 
acid ester Sodium lauryl sulfate, a stearin acid monoglyceride, starch, 
Disintegrator, such as a lactose, white soft sugar, stearin, cocoa butter, the 
breaking control agent of hydrogenated oil sugar, Lubricant, such as a 
polyethylene glycol, etc. can be used in adsorbents, such as a 
quarternary-ammonium-salt radical, a lauryl sulfuric-acid night, and a colloid 
silicic acid, purification talc, a stearate, and the end of a boric acid. 
Furthermore, a tablet can be used as the tablet which gave the usual coating 
if needed, for example, a glycocaryx lock, a gelatin encapsulation lock, an 
enteric coat film coated tablet or an auxiliary rim lock, and a multilayered 
tablet 

[0066] When preparing a hypophysis adenylate-cyclase activation 
polypeptide as injections, liquids and solutions, an emulsion, and suspension 
are sterilized, and it is desirable that they are blood and an isotonicity, and 
they can be faced fabricating in these gestaiten and can use water, ethyl 
alcohol, propylene glycol, ethoxylation isostearyl alcohol, polyoxy-ized 
isostearyl alcohol, and polyoxyethylene sorbitan fatty acid ester as a diluent 
It can also be used if needed, being able to blend a solution adjuvant besides 
preservatives, such as isotonizing agents, such as suspending agents, such 
as stabilizers, such as a sodium hydrogensulfite and a sodium pyrosulfite, a 
carboxymethyl cellulose, sodium alginate, and aluminum monostearate, a 
sodium chloride, grape sugar, and a glycerol, p-hydroxybenzoic esters, benzyl 
alcohol, and chlorobutanol, a buffer, an aponia-ized agent, etc. 
[0067] Into the remedy constituent of each above-mentioned gestalt, the 
coloring agent used further commonly if needed, perfume, a flavor agent, a 
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sweeter g agent, etc. can be blended, and other drugs active principles may 
be made to cot h n 

[0068] Mammalian including Homo sapiens can be -medicated with a 
hypophysis adenylate~cycfase activation polypeptide. Internal use or 
parenteral administration is sufficient as a route of administration. Although it 
should fluctuate suitably according to conditions, such as a patient's age, 
sex, weight, a symptom, and a route of administration, generally, the dose of 
the drugs of this invention is the range of 10 ng/kg to 1,000 mg/kg extent 
per adult day as an amount of active principles, and is the range of 10 mg/kg 
extent from Imicrog/kg preferably. The above-mentioned dose may be 
prescribed for the patient one day, or a day may be medicated with it in 
several steps. Moreover, an administration period and especially 
administration spacing may not be limited, either, but a medicine may be 
prescribed for the patient every day, or may be prescribed for the patient at 
intervals of several days, 

[0069] Moreover, a hypophysis adenylate-cyclase activation polypeptide can 
also be used only as drugs, being able to blend with products other than the 
drugs taken in to the inside of the body of men, such as health food and 
feed, or an animal. 

[0070] Furthermore, according to this invention, the pancreas tissue weight 
which contains the gene which carries out the code of the hypophysis 
adenylate-cyclase activation polypeptide as an active principle is increased, 
and the drugs for controlling the hypermorphosis of a pancreatic islet are 
offered. Pancreas weight can be increased by medicating the inside of the 
body with a hypophysis adenylate-cyclase activation polypeptide as 
described above. Therefore, by medicating a diabetics inside of the body 
with the gene which carries out the code of the hypophysis 
adenylate-cyclase activation polypeptide, the superfluous manifestation of 
the hypophysis adenylate-cyclase activation polypeptide is carried out, 
pancreas tissue weight is increased by this, and the hypermorphosis of a 
pancreatic islet can also be controlled. 

[0071] [ whether the gene which carries out the code of the hypophysis 
adenylate-cyclase activation polypeptide is introduced into the patient of (1) 
disease of pancreas, and he is specifically made discovered, and ] Or after 
introducing into the cell of (2) pancreas origin the gene which carries out the 
code of the hypophysis adenylate-cyclase activation polypeptide and making 
it discovered, by transplanting this cell to this patient etc. The hypophysis 
adenylate-cyclase activation polypeptide in the cell of this patient's pancreas 
can be made to be able to increase, and a PAGAP operation can fully be 
demonstrated. Namely, the gene which carries out the code of the 
hypophysis adenylate-cyclase activation polypeptide can carry out the 
transformation of the cell of the pancreas by in vitro or in vivo, and, thereby, 
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it can be use I for it as a gene therapy agent 

[0072] The above-mentioned gene therapy agent can be manufactured 
according to a stock-in-trade. For example, it can be parenteraily used in the 
form of injections, such as water, an axenic solution with the other liquid 
which can be permitted pharmacologically, or a suspension agent, in taking 
orally as the tablet and capsule which gave giycocalyx if needed, elixirs, a 
microcapsule agent, etc. For example, it can manufacture by mixing with the 
gene which carries out the code of the hypophysis adenylate-cyclase 
activation polypeptide together with the support permitted physiologically, a 
flavor agent, an excipient, a vehicle, antiseptics, a stabilizer, a binder, etc. 
[0073] As an additive which can mix with a tablet, a capsule, etc., a flavor 
agent like plumping agents, such as gelatin, corn starch, tragacanth, a binder 
like gum arabic, an excipient like a crystalline cellulose, corn starch, gelatin, 
and an alginic acid, lubricant like magnesium stearate, cane sugar, a lactose 
or a sweetening agent like saccharin, peppermint, a dirt mono-oil, or a cherry 
etc. is used, for example. 

[0074] The sterile constituent for injection can prescribe natural appearance 
vegetable oil, such as an active substance in a vehicle like water for 
injection, sesame oil, and coconut oil, etc. according to the usual 
pharmaceutical preparation implementation of making it dissolve or suspend 
etc. The isotonic solutions (for example, D-sorbitol, D-mannitol, a sodium 
chloride, etc.) which contain the adjuvant of a physiological saline, grape 
sugar, or others as aquosity liquid for injection are raised, and you may use 
together with a suitable solubilizing agent (for example, ethanol), for example, 
alcohol, polyalcoho! (for example, propylene glycol, a polyethylene glycol), a 
nonionic surfactant (for example, polysorbate 80, HCO-50), etc. Sesame oil, 
soybean oil, etc. are raised as oily liquid, and you may use together with 
benzyl benzoate, benzyl alcohol, etc. as a solubilizing agent Moreover, you 
may blend with a buffer (for example, a phosphate buffer, the sodium acetate 
buffer solution), aponia-ized agents (for example, a benzalkonium chloride, 
procaine hydrochloride, etc.), stabilizers (for example, a human serum 
albumin, a polyethylene glycol, etc.), preservatives (for example, benzyl 
alcohol, a phenol, etc.), an antioxidant, etc. 

[0075] Although it is different with a symptom etc., in internal use, generally 
in an adult, about 0.1 mg - 100mg per day of 1.0-50mg of doses is 1.0-20mg 
more preferably (as 60kg). Although a dose changes with the object organ for 
administration, a symptom, medication methods, etc. once [ the ] when 
prescribing a medicine for the patient parenteraily, it is convenient to usually 
prescribe more preferably about 0.01 mg - about 30mg [ per day ] about 
0.1-20mg about 0.1~10mg for the patient by the intravenous injection in an 
adult, for example in the form of injections (as 60kg). This invention is not 
limited by the example although the following examples explain this invention 
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still more concretely. 
[0076] 

[Example] Example 1 :P Production of the production (1) installation gene of 
an ACAP transgenic mouse ( drawing 1 ) 

a human insulin promoters (1.9kb) 3' downstream — 3' of a rabbit beta globin 
gene — the side (1.7kb) was connected and united on the plasmid pAT1 53. 
Next, this fusion gene was digested with the restriction enzyme EcoRI, and a 
part of rabbit beta globin gene was permuted by the mouse PACAPcDNA 
including at! translation fields. The fusion gene which removed the part of a 
vector was refined and it used for production of a transgenic mouse. The 
structure of the fusion gene used for production of a PACAP transgenic 
mouse at drawing 1 is shown. 

[0077] (2) Production of a transgenic mouse ( drawing 2 ) 
The microinjection of the fusion gene produced above (1) was carried out to 
the pronucleus of the fertilized egg of BDF1 mouse (BDF1 male xBDF1 
female). It transplanted to the oviduct of the recipient mouse which was 
made to cross the surviving fertilized egg with a spermatic duct ligation 
mouse beforehand, and changed it into the pseudopregnancy condition. The 
cesarean section was carried out after transplantation on the 19th, and the 
produced mouse was made to be bred into a foster parent mouse. After 
isolating Chromosome DNA from the tail by 4 weeks old of after the birth 
and carrying out full digestion with a restriction enzyme Pst1, genotype was 
judged by performing Southern blot analysis using Gene Images TM 
(Amersham) by using Mouse PACAPcDNA as a probe. The method of 
producing a transgenic mouse is shown in drawing 2 . 
[0078] (3) Organ specificity of introductory gene expression ( drawing 3 ) 
Total RNA was extracted from each organ (lungs, a brain, the pancreas, 
heart, liver) of TRANS GENIC or a non transgenic mouse by the acid 
guanidinium-phenohchloroform method. These RNA was transferred to the 
nitrocellulose membrane, after performing electrophoresis using 1.5% agarose 
/ formaldehyde denatured gel. 32P indicator mouse PACAP produced by the 
random primer method Hybridization was performed using the cDNA probe. 
The result of hybridization is shown in drawing 3 . From the result of drawing 
3 , it was proved that PACAP was discovered by the pancreas of a 
transgenic mouse. 

[0079] (4) Immunohistochemistry ( drawing 4 ) 

From the heart of TRANS GENIC which did NEMUBU tar anesthesia, or a 
non transgenic mouse, 4% paraformaldehyde / 0.1% glutaraldehyde / 0.1 %M 
phosphate buffer solution was flowed in. The pancreas were extracted and it 
dipped in 4 more-degree C 30% cane sugar / 0.1 M phosphate buffer solution 
at 4 degrees C with this fixing fluid on the 2nd on the 1st The frozen section 
with a thickness of 15mm was produced using cryostat (Leitz) from these 
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fixed pancreas. The anti-PACAP rabbit polyclonal antibody and the 
FITC-conjugated anti-rabbit IgG antibody were used as a primary antibody 
and a second antibody, respectively. The speculum was carried out by 
confocal laser scanning microscope MRC-242 (Bio- Rad) after enclosing a 
sample. A result is shown in drawing 4 . From the result of drawing 4 , it was 
proved that PAGAP was discovered by the pancreas of a transgenic mouse. 
[0080] Example 2 :P Individual breeding of the mice of all the analysis (1) 
animals was carried out at production of the transgenic mouse of this 
invention by hereditary mating with an ACAP transgenic mouse and a KKAy 
mouse, and a list under the room temperature of 22**1 degree C, and 
breeding conditions of lighting 12 hours (8:00 - 20:00), and food and water 
were made to take in freely. 

[0081] (2) Hereditary mating with a KKAy mouse ( drawing 5 ) 
A KKAy mouse (Japanese Clare) is a diabetes-mellitus model mouse 
produced by introducing an obesity gene Ay gene into KK mouse in 1 969. 
Since a female KKAy mouse was sterility, it obtained the mouse of the 1st 
generation of hybridization (F1) by making the female of a PACAP transgenic 
mouse and the male of a KKAy mouse which were produced in the example 1 
cross. PCR using the primer array which makes the PACAP fusion gene 
unique target which introduced amplify DNA extracted from the tail 
performed the judgment of +/+ of four kinds of genotypes, Tg/+ Ay/+, and 
Tg/+:Ay/+ (C57BL/yes of 6 and KK Brit background). The male of F1 mouse 
was used for the experiment. Mendelian ratio predicted in each genotype was 
observed. The outline of production of F(KKAyxPACAP Tg)1 mouse is shown 
in drawing 5 . 

[0082] (3) Immunohistochemistry ( drawing 6 ) 

The pancreas of each F1 mouse anesthetized by pentobarbital are extracted, 
and it is 4%. paraformaldehyde/0.1 M It is 30% cane sugar / 0.1 M at 4 degrees 
C in PBS. PBS was permeated on one to the 2nd. [ one day and 4 more 
degrees C ] From the fixed pancreas to cryostat (Leica) It used and the 
frozen section with a thickness of 15 micrometers was produced. About 
PACAP dyeing, the Texas red conjugation anti-rabbit IgG was used as a 
second antibody, using an anti-PACAP rabbit polyclonal antibody (Yanaihara 
Lab) as a primary antibody. The anti-insulin guinea pig polyclonal antibody 
(Dako) and the anti-glucagon rabbit polyclonal antibody (Dako) were used as 
a primary antibody, and the anti-FITC-conjugation anti-guinea pig IgG and 
the Rhodamine conjugation anti-rabbit IgG were used for the simultaneous 
stain of insulin and glucagon as a second antibody, respectively. The 
speculum was carried out with the fluorescence microscope (Nikon TE300) 
after enclosing a sample. Image analysis was performed using shape analysis 
software and Mac SCOPE (MITANI CORPORATION). A result is shown in 
drawing 6 . 
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[0083] In drawn 1 , J Ithough the pancreas of +A and Ay A adult mice do 
not contain the islet cell of PACAP immunoreactivity (A and G), a TgA and 
TgA:AyA mouse contains the islet cell dyed by PACAP (B and D). The 
manifestation of intracellular PACAP of each pancreatic islet is uneven, The 
graph of the drawing 6 bottom measures the PACAP content in the pancreas 
by the radioimmunoassay method. TgA: The increment in a pancreas 
PACAP content is checked in an AyA mouse and a TgA mouse. 
[0084] (4) Measurement of weight, a plasma glucose value, a triglyceride 
value, and an insulin value ( drawing 7 ) 

About F1 mouse of each week-old shown in drawing 7 , it collected blood to 
9:00-12:00. Blood collecting was performed from the caudal vein. The glucose 
value of the obtained plasma, the triglyceride value, and the insulin value 
were measured using Glu Cll test (Wako), Triglyceride (INT) 
(SigmaDiagnostics), and Sensitive Rat Insulin RIA Kit (Linco), respectively. 
Moreover, weight was also measured about these F1 mouse. A result is 
shown in drawing 7 . The value in drawing 7 shows average**SE. ANOVA 
estimated statistical significance by the F test of Sheffe. 
[0085] (5) Measurement of food consumption ( drawing 8 ) 
After installing a diet, the food intake was carried out to freedom for two 
weeks, and the difference with a residue was made into food consumption. 
The food which fell shall be disregarded. The measurement result of the food 
consumption of a 15-weeks old +/+ (n= 11), TgA (n= 10), Ay A (n= 15), and 
TgA:AyA (n= 1 7) mouse is shown in drawing 8 . The value in drawing 8 
shows average**SE. ANOVA estimated statistical significance by the F test 
of Sheffe. 

[0086] (6) Glucose tolerance test ( drawing 9 ) 

2 mg/g body weight after making F1 mouse of a brood abstain from food for 
14 hours The glucose was prescribed for the patient in internal use or 
Whole blood was extracted from the caudal vein of a mouse with time, and 
the plasma glucose value and the plasma insulin value were measured. A 
result is shown in drawing 9 . The value in drawing 9 shows average**SE. 
ANOVA estimated statistical significance by the F test of Sheffe. 
[0087] (7) Insulin loading test ( drawing 10 ) 

After carrying out the fast (8:00 - 10:00) of the mouse of a brood with which 
week-old corresponded for 2 hours, the insulin of 2 Unit/kg body weight was 
prescribed for the patient in ****. It collected blood from the caudal vein 
with time, and the plasma glucose value was measured. A result is shown in 
drawing 10 . The value in drawing 10 shows average**SE 
[0088] (8) Organization morphological analysis ( drawing 1 1 ) 
Hematoxylin-eosin dyeing of the pancreas intercept with a thickness of 1 5 
micrometers produced using CRYOSTAT (Leica) was carried out, and the 
intercept sample was produced. After photoing the produced intercept 
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sample under direct or a microscope using CHILLED CCD CAMERA 
(HAMAMATSU C5085), intercept area and all the pancreatic islet area that 
can be checked were measured in Mac SCOPE* A result is shown in drawing 
11 . Analysis was performed by n=9-1 1 per each genotype. In drawing 1 1 , 
(C) shows the average of pancreatic islet area, (D) shows the number of the 
pancreatic islets per two a pancreas area of 1mm, (A) shows the mouse 
weight at the time of an autopsy, and (F) shows [ (B) shows the pancreas 
wet weight at the time of an autopsy and / (E) shows the phase bigeminum 
product of a pancreatic islet to all the pancreas, and ] the total pancreatic 
islet weight The total pancreatic islet weight calculates pancreatic islet area 
/ pancreas area from the analysis of an intercept, carries out this 3/ square, 
and makes it a volume ratio. Furthermore, what applied the nature weight of 
the pancreas to this was made into the total pancreatic islet weight (Total 
islet volume). ANOVA estimated statistical significance by PLSD assay of 
Fisher. 

[0089] (9) In the conclusion example 2, the first generation mouse of 
hybridization of a pancreas specific overPACAP manifestation transgenic 
mouse (Tg/+) and the KKAy mouse (Ay/+) which shows the symptoms of 
obesity and diabetes mellitus in a prepotence format was produced, and it 
analyzed about each phenotype. immunity — in histological analysis, the 
PACAP immunity positivity cell was observed in the pancreatic islet of a 
Tg/+ mouse and the Tg/+ mouse (Tg/+:Ay/+) which has Ay allele. 
[0090] In any of taking orally and an intraperitoneal glucose tolerance test, 
the big difference was not accepted in the glucose tolerance of +/+ and a 
Tg/+ mouse. Moreover, the big difference between an Ay/+ mouse and a 
Tg/+:Ay/+ mouse was not accepted. Moreover, in the oral glucose tolerance 
test, lifting of the plasma insulin value shown by AUCinsulin was the same 
with the Tg/+:Ay/+ mouse and the Ay A mouse. Therefore, it turned out that 
a TgA:AyA mouse shows the same insulin secretion reactivity as an Ay A 
mouse. 

[0091] Although the TgA:AyA mouse showed the value with a low plasma 
insulin value from the above-mentioned result compared with the Ay A 
mouse, it was shown that insulin susceptibility and insulin secretion ability 
are equivalent Furthermore, as shown in drawing 1 1 , as a result of analyzing 
the pancreatic islet of these F1 mice morphologically by hematoxylin-eosin 
staining, the inclination for the amount of the pancreatic islet in a TgArAyA 
mouse to become smaller than an AyA mouse was shown. 
[0092] 

[Effect of the Invention] The transgenic nonhuman mammal characterized by 
discovering this polypeptide by installation of the hypophysis 
adenylate-cyclase activation polypeptide gene offered by this invention, and 
showing the symptoms of diabetes mellitus by genetic manipulation is useful 
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because of a break through of a diabetic onset device, and screening of 
diabetic preventive or a therapy agent as a diabetes-mellitus onset model 
animal by which pancreas tissue weight was increased by the manifestation 
of a hypophysis adenylate-cyclase activation polypeptide, and the 
hypermorphosis of a pancreatic islet was controlled. Moreover, according to 
this invention, it became possible to newly offer the drugs for promoting the 
drugs for controlling formation of the pancreatic islet in a diabetic or the 
patient of diseases of pancreas (for example, pancreatitis, acceleration of 
pancreas playback after focus extraction of a pancreatic cancer, eta) which 
contains the gene which carries out the code of a hypophysis 
adenylate-cyclase activation polypeptide or it as an active principle, and the 
rebirth of a pancreatic tissue. 
[0093] 

[Layout Table] 

SEQUENCE LISTING <110> Taisho Pharmaceutical Co., Ltd.<120> 
Transgenic non-human mammal<130> A21060A <160> 2[0094] 
<210> 1<211> 38<212> PRT<213> sheep<400> IHis Ser Asp Gly He Phe Thr 
Asp Ser-Tyr-Ser~Arg~Tyr~Arg Lys Gin 1 5 10 15Met Ala Val Lys Lys Tyr 
Leu Aia Ala Val-Leu-Gly-Lys-Arg Tyr Lys 20 25 30 Gin Arg Val Lys Asn Lys 
35 [0095] 

<210> 2<21 1> 27<212> PRT<213> sheep<400> 2His Ser Asp Gly He Phe Thr 
Asp Ser-Tyr-Ser-Arg-Tyr-Arg Lys Gin 1 5 10 15Met Ala Val Lys Lys Tyr 
Leu Ala Ala Val Leu 20 25 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 shows the structure of the fusion gene used for 
production of a PACAP transgenic mouse. 

[Drawing 21 Drawing 2 shows the method of producing a transgenic mouse. 
[Drawing 31 Drawing 3 shows the result of having investigated the organ 
specificity of a PACAP manifestation by NOZAN blotting analysis. 
[Drawing 4] Drawing 4 shows the result of immunity dyeing using the 
anthPACAP antibody in the pancreas of a transgenic mouse and a non 
transgenic mouse. 

[Drawing 51 Drawing 5 shows the outline of production of F(KKAyxPACAP 
Tg)1 mouse. 

[Drawing 6] Drawing 6 shows the result of immunohistochemistry analysis of 
F1 mouse pancreas cell. 

[Drawing 71 Drawing 7 shows the measurement result of the weight of F1 
mouse, a plasma glucose value, a plasma triglyceride value, and a plasma 
insulin value. 

[Drawing 81 Drawing 8 shows the measurement result of the food 
consumption of a 15-weeks old +/+ (n= 11), Tg/+ (n= 10), Ay/+ (n= 15), and 
Tg/+:Ay/+ (n= 17) mouse. 

[Drawing 9] Drawing 9 shows the result of the glucose tolerance test in F1 
mouse. 

[Drawing 101 Drawing 10 shows the result of the insulin loading test in F1 
mouse. 

[Drawing 11] drawing 1 1 — an adult — the result of the organization 
morphological analysis of the pancreatic islet in F1 mouse is shown. 



[Translation done.] 
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2 ) <3 * S P A C A P j&tfipft t S £ t Bfl f> j&HC 4 - J 

(ffiH#* 1 ) 

His Ser Asp Gly He Phe Thr Asp Ser 

1 5 
Met Ala Val Lys Lys Tyr Leu Ala Ala 
20 25 
Gin Arg Val Lys Asn Lys-NH 2 
35 

[00 18] 

<sai#?2) 

His Ser Asp Gly He Phe Thr Asp Ser 

1 5 
Met Ala Val Lys Lys Tyr Leu Ala Ala 
20 25 
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Tyr Ser Arg Tyr Arg Lys Gin 
10 15 
Val Leu Gly Lys Arg Tyr Lys 
30 



Tyr Ser Arg Tyr Arg Lys Gin 
10 15 
Val Leu-NH 2 
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1ST* 4. 

[0029] jjaiAae^tfflAaatutTSfrr-r 
_ h 7- -ifsafi^ y ^7°ir F as? *» , CM 

f y? 5— tfiStt'fbK'j^rf - F»fsw/jS££it& i 



[0030] TSftTf-F- 1- y? ••>— b"v£tt{b-Ky 
FJtfcWiSAfc ± 0 K# y ^7^ F £«fct& 
F9yxyx-7 7#bFn§fL»»F fiUtf, #bF 
if IL»^«0g«IPtT**TT-P- F y ^ 5— tfffitt 

ask y * F-as? t , m^wmmmm 
tt#t F"i?L«#»«u su#b hmimm^r 

[ 0 0 3 1 ] #b MfSJWIjfc LTJi, fyU«f, •? , 7 
X, )\AX9-, t/«7h, 5«/F, Wdf^Otfo 
t^cofi. -71- y, 4*. 3r^\ b>yy\ ^7 

)«St> : 'ffiffl^ffiffi§ ; 5rt"^«^>'3^-C. ^^^^ >^ 
[0032] F 5 ?#b F 

- ?— bvgtt-fk^y^r^- Fae^Sr^wi^m 

f-F— h y 9 5~ ««ttfl»KU ^7°f- FaefSr^tf 
[0033] SHIBfflJISlBWKfcJt&TSftrT-l'- 

f 5/ ? 9 - y ^r^- f aer mm . 

KJWDBKtJV^ , TfiftTT-P— F y ^ 9— b'vStt 

teK y ^r^- Fae^^tt'ti. - 1 « , fKBW»«)tt 
tt-f- f x ? 9-bvStt-fb-Fy ^rf - Fifif« 

iftco^ii-?-^E^iffl8afc <t W^t^t (CT#* 

7t-v- y^9 5— tf«Sttfl»K y ^r* KjMb?** 

[0034] *^BJ]<?) F 9 Wy'i^7 9Wk\t, Mi 

\z t vm&frmmzmttzt wmix. mm 

t J: ^KX^^mmiiFf-^M^thX o 
mmit-ti Zbtf?* I . TSftrr^U- f y^ 9- 

■tf sstt^bif y ^7°f - f Mfc^mmzz n^ti 
arrmwr-r-v- vy9 ?--i£$sttflstf y f 

JSW-Sik*^ #S. 4fc, TS[*Tr-F-Fv^9 



[003 5] BIT, h5^y'i-.y?#t M$?l»* 

fcBWW* . TS*7r-k- tfffittfliJK'J 
^7°f - K £ 3 - H-t I) c D N A Sr 7 - 9 -oyfWiZ 
£*t & #A*fiT & ffifi L , imxmirt £ -? 7 xg 

tzmmz^m i ta. aa sans-?? x<Jo«np*t# 

<3 TOE c D N A* tf* *ff-?*x*WW-4 i fc t i 0 
h 7 y X ^ x - -y ? V? X £ fHtt" 4 £ b #T § § . ± 
Id^^X^SftlUfcLTJi, Wttf, 12 9/sv, C 
57BL/6, B ALB/c , C 3 H, SJL/Wtf 

[ 0 0 3 6 ] *fc . &Atl>gA3tf£TcOftt23fMP 1 
lli/tO 1 0 0~3 0 0 0$HfcWt3'C**. ^LT^ 
£\ cDNA^Wt^ffv^XOSKSi. 
« i 0 D N A Srftffi L . mX LfcTSft7T-l— b <> 
? 5-4£Stt-fbJ?y / W F»gT£7n-7Tt& F 
•y WW y&^\ fl£WT5>f V-£ 

JBv*)fc P C R'mizX V'frdzt tf-C* h . 

[0037] ( b ) «fETj*#ti ^mmmmt 
act. *»h7yx5;x-7^t hifiLt!iii<7)# 

[0038]-fyxy yftffi<?5ffi*tw* t^nmm 
TMt j: o r 5 1 » is £ ztii mmmmz *4 

mmm ( i s : i d dm > t a yx y y#«tftn 

•IS (IIS: N I D DM) fc«020t^^itl) < , 4 

y y«#tt»i«iiie&gw&«w t<t m&e mm 
commmti u y x y >»t & * £-r £ 1 1 j: 

a yx y y*»ftTtiMaiBrc«^ yx y yffitn;tt?>* 

Ht. HS»t«t & A yx y yffiifi;tta*l)D*> y JB£(c£ 

[0039] mttvKivx'wmtfbfr^x^i 
mmmt ixn, a >z y ymm, a yx y y^w* 

M^Ss 771^7— *3t£?8g& (MODY2) . 
S h 3 y h y r D N mn t J: 1= D . i 

Jt, IlSffCJ; y MOD Y 1 „ MODY3, N I DD 
ML NIDDM 2<7}»{ET«i^fW:^{£B#'? -y t° 
y^ftT^S. ttF^r/Udtli: LTJi. K 

K^xizmmm^Aym^mx-thzb^xf} 
imztitzmm^T^Tyx (kkayvw ; e* 

^U-T*^A#»T^) . NOD (non-obese diabetic) 

v7x, h h >f y x y yae^rnt- ^-coTStiS 



! ( 6 ) 0 0 3-304778 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 
£ t fc*(f S«Qft 7 0 «finF£ & 

w> i mmmwmn vxvx v x - -y ? mm^r^ 

[0040] *»WC»i, ±E t/t i 3 ^afeTM^t 

v ?ftt vmimmxhfaim-.^^m'fhz.b 

tf-CZl. Lflh^X'h. «Kff4U^t><0J4, kk 

tbmmmi*mmwx±tiitzi?mzm-f&iimt,z 
£>om^zimi. itizmixi,*^. 

[004 1 ] *JMW1. TS*Tr-P-h^^5- 
-t^ttftiK 'J ^7°^- F «f5T<7)» At J: 0 U ^Tf- 

yxy'i-7 h iflLI&ifti: ZMltl £ t J: -o 
X . TS*7r-U- b 'J ^.7°T H 

mmzx y mmmtz z t mmt-ti v?y 

Xi/"x--y M«?L«tt*fP8-f S £ fc m% t . 
[0 04 2 3 *JWK)b9V^a--y^*bbifWlft 
„ TS*7r- V—his? 5 — tfiStt-fctf 'J ^7^- 

St 1 4 1> OT* 0 , HS«W?^!S5iA«iTKmox ^ 

y y ^nwwsf ijffl nrffi** fivTh y , * 

[00433 4fc, Ttat/t*»J<7)F5yxyx-7 
I 0 0 4 4 3 .( 3 ) H««(7)^mV'/XiiT|5fifflO . 

x^y--y^". 

*3WB»cj: *jia»oifiiav/xttTifflw>^^ y- 
-yyumz. ts#7t-v- f y ? y— y'Stt-ft.*" 

y^7^F^jifWJlTl.i:lBlB#t. ^«2-%ffiTl> 
<It£ftatt"l> b^yxy'i— y?^t hnffUftftS: 

c7)h5yxyx-7?^t«?Ll«i (Mitf. F^y 
5 yxy'x - >y Mf?LWtl*^#^>tL/tJS^JSIi 
ftflSr-ffljE L?t y , Siafe04»Sr«ft-7l. £ fc t 

*&w±afc, *^Hjcob9yxy' x 
-•y^#t h«?L»!ftt«ElM***tt4t. S-^atte 



( 7 ) 0 0 3-3 04778 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



[0 04 5] -f 

Wis «S«««ffifffKTVm!f*t LTfWt& £ t 

mmmm\ vc . ztLt>mmm)3Xvwm&* 

[0046] ^htzitz. ttfflpiYjyxi/s.-*;? 

- f ^^7— ^ssttflsKy^rf - Fojwwraw*, jje 

[0047] >) --yrumtmti&w. 

mmttxa. mm. *wf. yyw. w^r 

f-Ftt^Sk ^Jfift^fts WittM. 

mmmb ixm-tz z 1 1 1. . 

[0048] *%B^h?yxj/'x-»/ FWHi) 
*t:ttiMjj«&a4'f ITHU »□& 

Jtfr& ■! t #t>& h . #»io.x ? y --y^frffifc is 

[00493 ^^raox? y -^y^g^jswcff^ 

mm-timxmmm. ■ t 

xm^ztvxzi, mx9V-->?i) , &X'%t>h 
tzmgamMfc ix^x *> x < . %%wmmi ix 
it. &.®mm®ztim (mm. mm. #m 
m) £tdn&M mm. twj&a) zzkomp 



1 0 0 5 0 ] mt ixit. mm. mmm mm. m 
m. 'jym. nn-mm. esse) tnm. ht^&^M 
m (mm. mm. yavty®. v 
v^ym. o>\?m. mm. ?^ym. vy^m. y 
A^m. *9y?.iV%yW.. <y*£yxiv-fc 

[ 0 0 5 1 ] w,x? v--y?nmx%L>tLtzmmt. 
mm. >m£mtxmmitM. ^r-tm. 

(z. **v^i*t) l< mixw\-cm^mzimL%h 
mtmrnmrn. itdmmmmtcmmm\<mx' 
mnmizmxz s . 

[0052] mm. imm^m^mzmmtim 

fc-*SK»Brt 4 i fc t i oT»^J^»ii-ri» i 

y , Tiv*? yw& t'<7) x d ttmm. xtT y y®-?? 

x y j; 0 %mm% ztm\ ->a>tii. mtniztoa 
mwmmtemimco 1 3 =3: ft ?m<nw&m. 

m t * * 4 if«ffi(c« o t * ; t 

7' f vu**<nwwim&iittmm ( mm. d - 

7^t"F-/k D--?y-F-;P, ttfl^M;*>A5r 

if) ^rk'^fflv^it. mmmmmi. mm. nv 
(mm. jl9j-)V) . ^U7>i'j-!u mi 
ti. robwy/ya-;w, ^yxfvy/yn- 
^) , #^f^yttWvSttffl (Witf, *°y y/i/^-F 

80", HCO-5 0) iif^flfffll-Sifct-CSS. 

immt ixit. mm. 3-?m. JzSMfczn t w>$> 
tt. mmmmmx'h^mm^y^, ^y&vrn 

[ 0 0 5 3 3 ttz. ±m<7)mm<r>%smmRv : /xi,iJ> 
wmat. mm. wm mm. vymmmmm. 
wmi-hw&wm®) . mttm (mm. mt<y 

f;t/3^A. WBtTnJHytcX) . %m\ mi 
\i. b FJM?f7;i/7"5y, ^yxf-i/y^ya-;^ 

ti . mm (mm. kwjvt^-^, ?xj- 

iVtcE) . ®mikM%¥m&lXh3i\ t \ 
[ 0 0 5 4 ] Z0) i 3 t LT#'3^-&»Ii±^TlS« 
tt-C&Stf)-?. Witf. bF^Di?L«)!tl3tMLrSW 

m. ^)v-v^mzimm,ihi>f)\ mm. mn 

•ft^-iftSr^O. 1-1 OOmg. #^L<i±*^l . 0- 



( 8 ) 0 0 3-304778 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



5 0mggW, »wtsws«^n m& 

mm, mmmx-m^mxiz^tm 

£, -BfcolffJ^f^O. 01-100mgl 

mi<mo. 1 - 5 0 m ggsHMRasttJ: 

[ 0 0 5 5 ] . ( 4 ) T«*Tr-U~ F v7 y— fe'vStt 

iw. 

t*(*tt-v- f y— mmtx V F ( P 
a c a p ) mmmii^m&izx y n& y mx% 

h. Z.h£X't,ZPACAPcomtlX, yvhTm 

mximmmu-im campwimi, 9 ^ fts 

#:XWN°-7j.-^' 3 >'ffifcJ3(t&GH s ACTH s P 
EfetelMSPC 1 2htt5(t&cAMP<0S4tWliSSa 

§ c amp &£{m t mmmm±ftm<M&&: m 

[00 5 6] P«tfcV^T(i:PACAP^g^B#g^ 
PfttSUItt S i t. P AC A P'g§*-t7"^ 4 7V) a 
^PACAPt»14C)i5ViPAC lgMfcfc, PAC 

ap t vip nmmzmm&cMm®. * p a c 2 
hw>v-3-xmm^y^)ywm 1 o-^Mi^ 

a c a P li« « ^HflST", M#Hftffi ft I) v >(i , % 

L&^k, in vivofcfcttfcPACAP^Bft'^ftMfJ 
{±BJ3 t>Mz%->X\, tz 0 

[0057] JJ^fctt8TFfc:t$vvt, *«BB#fe{i» 
Tfift 7r- F - F -> 7 9 - VfflHttf U ^Tf - F S(e 

mz x y mm * imtti ztmmt-t^hyy^j 

T8#7r~F - P 7— tfigttfbK 'J ^Tf - F#» 

{tut fc"<7j i 3 tcwmims-tMz^xma^->tz 

ft , T**Tr-V- P v-? 9— KSttflSK'J *W F 
fcfleW-eJWBBRS-li:* 3 fc t i 9 , MK)Mttftft< 

[0 0 5 8] SP*>, Tmfc7T-V-Vi/7y~ fe'vStt 

[ 0 0 5 9 ] g^T, ^MBlCiiUr, TS#c7f-F 
- P v ? 9— IfSSttflsK'J ^7* P £*S&fft#fc 



mmmm^m . :. z th o ts^tt - v- p >• 

? 9— tfiSttfbtf y ^7"f~ F t ii . ^MStOTSftT-r' 
h 9— tilfil^'J ^7°f~ K(7)^^-f . * 
"BHMM* UB Lfz^mW^X * t9t t J£v 

[0060] ^BBwUfJ-Ci&a-a]'^* afflWftk t 

if-?#ai» (Mill HKiiiRFSrif) , ^ciW't 
t bsSrif *W^>itS . TSfrTr-V- h 9— if 

gttflsafy^rf-Ffci/cii, pacap3 8, pac 

AP2 7. «ft . A 

PACAP3 8. P AC AP 2 7 , -?-iX^<7)^ 

[006 1 ] 9— trvS'tt-ft^y 
^.Tf-FSr-fb^JSitJ; ^7f-K^ 

oca, SSttx^r^Ss ^^^W S^V"-;^, Mil 
&Vm&!m<r)^-ftiZi>ffl8t&ZttfX'%Z, t 

mmmmti i 1 1 * <o mt ti^?* vxm<?) 

m&fo-thZ b ifiX°% h . I^M^WH!: 
t T(i , ^-fti^&tm uXhi.^ [Ml ti'Bod 

anszky, M and M.A. Ondetti, PeptideSynthesis, Inte 
rscience Publishers, New York (1966), Schroeder an 
d Luebke, The Peptide, AcademicPress, New York (19 

65), mmm, ^r^vsmmtmm, A«(i9 

75)»fc#SID. 

[0062] mtm, mmwmm, mwmmb 

ffi, IS, ^9A^DVh^97 -f-, »?ovh/ 
[00633 TS*Tt-U- h 9— «SSttfl»Ky 

/ipi^a- Ft&mtttmm ix , afs^i^ 

tfc^tiAii^^^I (^7°f-F) bLX^Mf 

&-ftmtmft>ixh, ^hhtzm.^^ri-ni, ?>v 

jSISHPLC, ^*y3c^9Aflli[^i:'jlSrtfO 
[0064] TfiftTt-l'- F ^ ^ 9— tfStt^U 

^r^- F(i, -f^i * xximmxi%mzti&mm 
(mar, Bi^, 



!(9) 00 3 - 3 0 477 8 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



Mb ixmtl Z.kffX°% t . TSftTT-L— F >- 

7 f mmmm^mmx. m 

*?mnmzm txwmtRti z t vxz . mm. 
mm. Am. mm. mm. mmm. mi. mmi. *r 
■tm. mi. mm mm. mam) mmmxn 

[ o o 6 5 1 tfz. mmzmixtiimt&mb i 
xii. mumn. &m. jm^f>j^ yvvm. 
mm. T>y>. mt*nvy*7J±. m^y. w&*.a> 

(CMC-Na) N *+)V*.)VK3~-X (MC) s tF 
n^>-7*ntVH^n-A (HPC) , tFo^rnt" 
;Mf-;Hr;kn-x (HPMC) N ^y^iuy^A. tf>J 

f-;ixh°ou }<>mm^m. m%T>7°>. m%*. 

y A*mtt f y *> a, att y >-ia / / y * y h » t* 
>?>. fimcvmmm. &m. xttv>. **** 
ymmmm^mmumi. mwry^-^j* 

tm. yVVimmi-Jh. 3n>f FMK^BitSWft* 

m. wm9iui>. XTT<j>m^. *yxf 
uyyu a-mmmmzmm-ft zktfx-% i . 
s <3 (cienu^cje t x m%<m& & ss uasw . m 

[0066] TS*Tr-U— h^?5-*ffiMtfV 

^rj-vrmmtixmmt&mMt. mm. %m 

RVmm&ffl 3 <x s ^5* X'h t z. t im 

£K. t\ixh<?>Bimzm-tUzVgiLX\±. mfflb 
LXfr. xf-;P7;F3-/K 7vWy?'V a-tv. x 

xf7 y ;kT^n -;k # y i/xj- v yv/it'3> y 

f y ^ ty^fr y y^r/i/Sx^A^ss-ft, 
an. Jifty-hy^A, yK^n, ?w)ymmmt 
m. m^^^MM^xfim. Ky^ivrn?- 
>v. ynx=>y^y-iumMmwu\ mmmmrn. 
mmi mmms&ixmti 

[0067] ±ie#»l^E^«ft^+K{±s S fete 



[0068] TS*Tr'xlx- hi/? 5-€-Mtt»y 

mmmaiks-mzmnm. mi m. hbr, a 

Ong/kgHl, 000mg/kgg«««HX** 
0 , *f * L < {i 1 M g/k g*><3 1 Orag/ k gSJS«te 

tzmx&^ix t»iw £tz&mmmmmmi> 
mzm%zti-f. mn^txh^iht^imam 
mxi^^ixh^\ 

[ 0 0 6 9 ] &tz. Tfi*Tr-P— b y? 5— fe'vStt 
[0 0 70] *JHBKJ:fitf, T**rr-V 

F SrftrttaWI. >! t i y , fmSM&^kk^h 
^ttflsKU ^7°^- F^ 3- *»fi?tllfiW!*iW> 

i t i y Tm&7T~y- hy??~ 

[007 1 ] ( 1 ) »8fSt*<a§*£s T 

F-ri.jtfs^^ALr^^-tti.*\ fes^a (2) 

flsKu ^r-f fs-3— H-tia&F mALxmimt 
tzmz. tmmtmMz%m-fhc\kwzi.^x. 

— mmtxv^ri- f p ac APfpffl* 

*4WcJWS**ii: TS*Tt' 
—v—hi/?*? — fe'vStt^-K y ^7°y- F Sr 3 - F-f 531 
eWi. *KO*BflS*.i n. v i t r o.tfcii i n. v i . 

v ox-BWWffit&z ktfx-% . zMzi. 

mkixm^hz.kffx^t. 

[0072] mm^imm^i. m^mz^xm 

mthzktfx^h* mm. >&mzmtxmi*ni 

tzML tir^mi. xy^HSl U7vtiJ°*)V 
mtckk Lxmumz. *>£v>t±zkt> L<\±%ti\Mv> 
mmm^uum t nmsmm. t tzimmmm 
%kcommmximnmzmx%h, mm. t 
mr r- v—vi/?? — tfffittflsK y f - f ^ 3 - 



(3. 0 ) ) 0 3 - 3 0 4 7 7 8 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



mat %>zt dzx-'X mtt izt -vx- s h . 
c o o 7 3 1 mm. ^r^/im^ifitmmth^t^T 

-tjlu-xni. o tzWm. a-yx^-^-. -tf^f- 
y . T;i^'yB£& foi o %WHmL xf7 U 

y« J; 3 w-syf, r^t/^^fciif- 

[0074] aM(7)^i6^*«flJtfl!){±aiffl7K^i 3 

?m tmiwsfe t' & ?f m warn § # •& & f <oa?» 

«fc*WHWi D-y/H:T-/k D-?y 

ll) , *°y T)V^~)V {tzti. if 7nfl/y/ 'J 3- 
(fci:i.{f,-KUV;l/^-h8 0, HCO-50) 

i>vrt>ti. mmmmmt ixmm&^y&w <> s j 
[0075] s-^-itt, mktcMzk ^^mxhhtK 

gDfi^, HRWKBEA ( 6 Okgfc IT) fcfeU 
Ttt, -BfcO*tt0. l«g~l OOmg, #£L<»i 
1. 0 — 5 0mg s J;9^*t<(±l. 0~~2 0mgT-#> 

a*, t iaajfiBk?5»T{ia»iwu ( 6 o k g 1 1 

X) fcfcWttt, -HfcO**50. 0 ling~3 0mgg 
K, #*t<J±0. l~2 0mggS, «t9ff*L<{i 
0. 1-1 0mgg«£»K&|ffc t fc9&5--rS<0#jff 

*a-c» i> . ammmmiz x o *^ * § ^ fcR#w 

[0076] 

[H*«] UttMl : PACAPb5>'7yx--v77 
<*;W>ft*| 

(l)»A3tfifW)fl«(Hl) 
h M yx y ( l . 9 k b ) <93 ' Tit 

fflO^^n K>afiT03 ' H ( 1 . 7 kb ) * 
y'yXS. H'p AT 1 5 3Jt-C»r&;b£fc. &£Z<M 



0JPSB«E coRI TiiifcU 7'V 

t" y «kT »-as £ £ffllifE8£ £tr? wpacap 
l-tf:. Ell tPACAPh5yXyi-7;?W(^ 

[0077] (2) h^yxy'i-v^^xcofas 

(H2) 

BDF17W (BDFlJtXBDFlif) 0)%m9W 
im£* ±E ( 1 ) T"«t?til!^afE ; F-Sr-7'f ^n>f 

i^yh°xyhv^xcolP^t?«t^. »l 9BB 

^4S»tSA'f.»DNA^fiL, $l] 
RH P s t 1 T-^fl it Ltzlk. VWPACAPc 
DNA$r7°n— 7"fc LTGene Images TM(Amersham) ^ffl 
i, ^Southern blotfWf^ffo ifcfcJ: 0. ilfSi^O 

[0078] ( 3 ) mxi&m^omimmmvt ( m 

3) 

Total RNA$-h5y^vxX-y^^|,Vv{iyy 
h5yx^x^7?v7XcO#ll^ (In la. PI. * 
Jl, Jffllt) Jt/^acid guanidinium-phenol-chloroformffi 

iv^r^T^Y^fiv^m^xnmmi^tdtk, 

~hn-k)lu-Z?<>7'7>l,zhyyX7T~ltz« 7 

yyhrrv a ~?-mx\m itz* 2 pmmw xpaca 
p cDNArn-z^ffl^tA^'j^ -tr'-y 3 y 
S-tfo/s. A-f yyy^-fe'-y 3 ywi&££03(c^ 

•f, H3«0teS* J fe, PACAP*«h5yx^*x--y^ 
[0 079] (4)tWbf (04) 

yyb7yxvx-7^-? > > xco-DIi* 1 4 % a'? * 
;l/AT;WrtK/0. l^^^/l'WtK/O. 1 
%MyyK««^}»It7c„ Pll&ffiffit. m&fo 

f'4'CTlB, $ A.t4°C<7)3 0%y 3 |f/0. lM'J 
yK«ffi?f C2 HSLJt. £*lfe«8BSeUfcP«*»fecr 
yostat(Leitz)fcffl^T*S 1 5mmtf)«S«JJt*#S 

P^-t^.-KU ^n-J"— ypfilft, FITC-conjugatedfit^-t 

■f-W^MRC-2 42 (Bio-Rad) Tl&ttl. 
fc. ^S?:ll4fc^. H4<0tem*^. PACAPtf 

h y y x y'x x -y ? -7 xcoPKt-^a v ^4 i 1 3& 1 

[0 080] HSSM2 : PACAPh^yXy'xX.y? 
VWiK K A y V7XicoagW3ciati h*W%<7> 



(HI) )0 3- 3 047 78 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



( 1 ) ttft 

^T»v'')xiiia2 2 + i'('. mi 2mm (8 : 0 

0-20:00) <7)#rff*frT-Cffl8iJaWU «i:*»± 

[008 1] (2 ) KKAy V>XtcoaeWXE (0 
5) 

KKAyVW (B*^VT) (±1 9 6 9^£. KKV 

tt^ttT* «> fc*> , mm 1 T1« LfcPACAPh9 
§#4£fcfcJ95>t»liift(Fi) <Dvr>x£# 

fc. Tg/+, Ay/+, 

Tg/+ : Ay/+ ( C 5 7 B L/6 1 KKWW 7'U 
•y h- A >y ? ^5 >- K ) <9ffl£Ji, Jt* 1 <3MJ Lfc D N 

a*. #AL)tPACAP m&M&^mmzmm § * 
«f i ?-)x0^x^>fc. ^ag^atfc^t^ai 

S<Ut^yfA-lb6««jiSilfc. H5fc. (KKAyX 
PACAP Tg ) F lV>^.c7)f««flS^-t« 

[0 0 8 2] ( 3 ) ftffiBtttt¥ (06 ) 
P entobarbitalT1#lf L£&F 1 V/X^PJi^liJ 
U 4% paraformaldehyde/0. 1 M PBSfcT 
4°C?1 B, §<o£4'Ctf)3 0%y 3 |/0. 1M P 
B Sfc 1~2 BWMLti. H5eLfclHb&>fecryostat 

(Leica) £ffl^TJS§ 1 5jum<0W»Wfr*ft«L 
fc. PACAPSSfefcoVvtHu HWKflsfcl/CffiPA 
CAP D ? o-f/HSfr ( flai^fcrtJSBfifc 

FJf) £fl|V\ ZiXJtftt LTTexas re^ffiKW^gG 
£fflV>£. insulin, glucagonCORl^fefeKii, 
tfck LTfiiinsulin^/I/^-y htfV 7Ui— /HfitfMDak 
o). felucagon^+^,-KU^O-^K;*(Dako), Z& 
St*t tT^-ilfil, RFITC-^Si^/HE'yMgG , R 
hodami ne^fttntt IN? 1 # V tf: . ^>r>imX 
tt, S»i (Nikon TE300) T'^MUc* Hfltflffi 
JiJ^KSfflTV^K Mac SCOPE(MITANI CORPORATION) £ 

[0 0 83] 06fci>Wt, +/+S.t/'Ay/+)S#:"7 

•>^»iw»i, p ac a p&m&mmmm'kt 

SrVVtf (A&tfC) . Tg/+aVTg/+ : Ay/+ 
-7->X{iPACAPT"^fet-|»»ft«&^t? (BAT/ 
D ) . fli* c7)Jf ftcr)«rtT"0 PACAP 
— 4 . 0 6 0DT«O^5 7 tiff 111*] CO P A C A P £ 
ft £■ 7 y * -f A 7 T -y -fe 4 ft fc X 0 Il€ t t> CO T * 
4. Tg/+ : Ay/m^tTg/+7WI:feU 

■c. *«PACAP««*wii!Wwsii*. 

[0084] ( 4 ) ftfi, JttflTVl^-Xfc. P- u / 'J 
■b U F«L -f ^ X U yfflcoailg (07) 
07£^t£#Mii^F lV^XfcOV>T. 9:00- 



1 2 : OOfcfSlffl^T^., $Wl±S#|Ra^?T-ofc. 

#fe*ifcjMKo/A'3-^fi, h y / u -t y f*. -f >■ 

X U yfiJi-WPtU Glu Cll test(«ako) s Triglyceri 
de(INT) (SigmaDiagnosticsh Sensitive Rat Insulin R 
1A Kit(Linco) SrJB^TilS Ztl$>F IV 

->xto^T> twtaisu:. *s*£H7 0 

fe^F&JgfcJ: 0 A N O V A T'fFil Lfc . 
[0 08 5] (5) SA*WiI5E (08) 

1 5 jH&0D+/+ (n=ll) , T g/+ ( n = 1 
0) , Ay/t (n=15)> St/'Tg/t : Ay/t 
( n = 1 7 ) 7^X^i!^<9WJStt*£EI8K*t. 

ef feCD F ffifet,Z X *) A N O V ATflfll Ltz . 
[0 086] (6) HfSem (09) 
HISOF 1 -7^X?r 1 4^HSB&ar^€fca, 2 rag/g bo 
dy weight <0?>3-x£gP&- ! f IIMPMtS-^ 
Lit. SB#Wtv^xcoS«*^^Jfll5-«KL, JflUK 

fna-xm.. m^yxvymmazitz* %mm 

9HZ^t. 09(Ci3tt4tt{i¥fe)±SE^^:t o ttitW 
IrHHiSheffetf) F«J^t«fc 0 AN O V Affftf Ufc. 
[0087] (7) -fVXUV*«Wi(Hl 0) 
l#^MJSL?t, fflM<0V<}X£2B#P H mft (8:00 
-10:00) $^ft, 2 Unit/Kg body weights 

>x D yfcMIiW- L/So mWtSWMJ: DSiiSr 
■f. 01 otrfettSfHi^^SE&^f. 

[0088] ( 8 ) mmmmm-®; (011) 

CRYOSTAT (Leica) fcfflWCflJliLfcWS 1 5 
^m<7)PM> , rSrHeiiiatoxylin-eosinSi-feLt3frK:ff& 
«L!t. -ItSLJttJltiaffSrCHILLED CCD CAMERA (HAM 
AMATSU C5985)£ffiWCifiJ8, *^iiMailTT'1i^L 
fcft, WfrBfflfi: , ^!SLf#l»t / <-c:<7))»fefflWSrMac 
SCOPEtTIHILfc. IS*Sr01 ltS^T. «Wftt#jl 
fE I PSlco§n = 9-l IX-fiitz* 01 ltfcV^T. 

( a ) fc^wtovtfxfwfcsu ( b ) tem&w 
mmmmi^i, ( c > amkwn<w-^^u 
( d ) mmmm immtm*) nmm<nm^ l , 

( E ) ^|»C#«-4Wft<J5fflif*ll**L, ( F ) 

ftftt (Total islet volume) h Ut„ ^ftfl^SIKi 
Fisher^P L S Dt^fc i DAN O V ATffttLfc. 
[0089] (9) tk.#> 

mm 2 X- \t . wmm p a c a p juj^s t- 5 y x 
(Tg/+i ffittae^t-ffi}! 

•HJS«Sr%!£tl>KKAy-7'>X (Ay/t) tCD3£ 



(*l 2) ) 0 3 - 3 0 4 7 7 8 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



oft. ^ffiffl«^W*ftiW-J:D. Tg/+7WL 
AyrW^ttiTg/+VW (Tg/+ : Ay/ 
+ ) OPftfcfcVv^ PACAP^S^tt«^ffl«$ 

[0 0 9 0] MP, MKrt/^n^xtitai^v^ii 

tfeV^Tfc, +/+, Tg/+^X<ABf|ffifc;fc§& 
3SV^±g«>6iX^*»ofc 9 Ay/+7WtTg 

*>ofc 0 SP^Vl/n-xfi?tiS»^^T. AU 
fcc #£^T. Tg/+ : Ay/+7W(iAy/+7i) 
[00 9 1 ] ±M§||^ TgA : Ay/+V^ 

SEQUENCE LISTING 
<110> Taisho Pharmaceutical Co. , Ltd. 
<120> Transgenic non-human mammal 
<130> A21060A 
<160> 2 

[0094] 

<210> 1 
<211> 38 
<212> PRT 
<213> sheep 
<400> 1 

His Ser Asp Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Lys Arg Tyr Lys 

20 25 30 

Gin Arg Val Lys Asn Lys 
35 

[00 9 5] 

<210> 2 
<211> 27 
<212> PRT 
<213> sheep 
<400> 2 

His Ser Asp Gly He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu 
20 25 

[ mmcommmm i nimm \ ^tzm/m^mm^t, 

[Hi ] Elite. pacapF5^^x-7^7W [H2]H2{i. YjyAyx-vPvVxarfm&fc 



/+ : Ay/+^^tfctt&»ft<7)4{±Ay/+V^ 
[0092] 

*ix*3-v+ixm?zmiSLftbixirtt, mm 
(mm. mmmmmmm 

[0093] 



(0 3) ) 0 3 - 3 0 4 7 7 8 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



[03]03!±. PACAP%i|««g§#Stt£y^y 

[04]04{i, h?yxyx-7n*)xty>h7 

>-X^x->y^-<">X^Pltfc(t§tS;PACAPtt;#: 
[05]05{±, (KKAy XPACAP Tg ) F 1 

[06 ] H6i±. f i wxwmmommmmft 

[07] 0712. F 1 jM^'VUa-X 



[08] 08Ji. 1 5jI§frtfD+/+ (n=l 1) , Tg 
/+ (n= 1 0) , Ay/+ (n=15), SV'Tg/ 
+ : Ay/+ ( n=l 7 ) V^fTOftfci^iJgfSII* 

[09]09ji, f i ^x\,z&\immm>wM% 
[010] 010a, Y\^^zmhAvx^v% 

[01 1] 01 Hi. jfcfcFl^fclCfcftSlMM* 



[01] 



[02] 



1 I 



ATG TAQ 



H I 



£-0obtn WWW* >5-ak>«n 




[03] 

Northern blot Mtf \Z&% PAGAP [ 04 ] 



Transgenic mou^e £ non-Trartsgenlc mouse 




12 3 

Sft » * 
15 



4 5 0 7 $ 9 10 

iff j* m x 0 if 

a» « M « 
1 1 1 



non-Transgonle Transgenic 




non Transgonfc Transgenic 



(a 4 ) ) 0 3 - 304778 (P2003-3 04 77 8A) 



[H5] 



Gensration of (KKA?X PACAP Tg) F1 mice 

Mil 

Obese Lean JT\ iW 

A*/+ Tate Iff? 



L 



I 1 I 1 




Lean Lean Qb&m Obasa 
•#/+ Tg/+ A*/+ Tgte:Ay/+ 



* <r s .f 

' 4T 



[06] 

PACAP Insulin + glucagon 



[09] 



/r 




B 


IK 


i 









5 














_£ 






T«f + :Avf + 


AAJC-_-, 


ifi.O ± 


2.0 


21. a ± 


Z.I 


32.0 


± 


2.0 


30,1 ± 1.T # 




«J» ± 


8.6 


sa.d ± 


8.1 


215.6 


± 


3S.4** 


t6a.8 ± 49J?# 




36.fi -r 


8.5 


33.2 ± 


2.0 


48.» 


1 


B.I 


41.1 ± 3.0 




BB.7 


15 


68.1 ± 


9,9 


44.0 


± 


«.1 


42.7 ± 18.6 



Tabto. 1 Am* und« tha ghieoa* ourv* (aftJ in 120 mln) «rxi instiin curve fntfnil h 120 onh) StionU <5 
and fntr«4J*fttw»=Jannr. 0.01 m 4/+ mica, #p< 0.06 v».Tgf+ mfae. 



4/: To* Ay/* TgA-A^ 



0.6 



m. 5 ) ) 0 3 - 3 0 4 7 7 8 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 



[07] 

Plasma Insulin levels were decreased In TgtaA/f titles 
comoal.t*d with A*/* mice. 




3 li 14 "?7 



*p<0.05 



JLji(«mt? 17 



[08] 



M* nlse and TgA-:Ay/+ mice represent similar hyperphsgla 



I li 1 

prtOi MS 

i ii 1 



I 6 " 

i 



bill 

i i i i 



[010] 




0 30 60 90 120 
Time (m!n) 



+/+ (n=20) 
T#+ (n=>1S) 

Tg/+:Ay/+ (n-32) 



(?1 6 } ) 0 3 - 3 0 4 7 7 8 ( P 2 0 0 3 - 3 0 4 7 7 8 A ) 




(51) Int. CI.? t$J3§B^ FI (##) 

A6 1P 3/10 GO IN 33/15 Z 

C12N 15/09 33/50 Z 

GO IN 33/15 C0 7K 14/47 

33/50 C12N 15/00 A 

// C0 7K 14/47 A6 1 K 37/24 

±mmi$'hmm5 - 5 y *n?it ±mmBms.m 1 -13-11-605 

(72mm Sr^ *BA 

tfyA 1-207 
(72)»!B* «pp 

±ISW^*WB3-2-17 



(Jl 7) J03-304778 (P2003™ 304778A) 



F?-A(#;#) 2G045 AA29 BB24 CB01 CB17 DA31 

FA16 JAOl 
4B024 AA11 BA80 CA04 CA05 CA07 

CA09 DA02 EA04 GA11 GA18 

HA03 HA11 
4C084 AA02 AA13 AA17 BA44 DBOl 

NA14 ZA661 ZC032 ZC351 
4H045 AAIO AA30 BA19 CA40 EA50 

FA74 



